Effect of ST3GAL 4 and FUT 7 on sialyl Lewis X synthesis and multidrug resistance in human acute myeloid leukemia.
Sialyl Lewis X (sLe X, CD15s) is a key antigen produced on tumor cell surfaces during multidrug resistance (MDR) development. The present study investigated the effect of α1, 3 fucosyltransferase VII (FucT VII) and α2, 3 sialyltransferase IV (ST3Gal IV) on sLe X oligosaccharides synthesis as well as their impact on MDR development in acute myeloid leukemia cells (AML). FUT7 and ST3GAL4 were overexpressed in three AML MDR cells and bone marrow mononuclear cells (BMMC) of AML patients with MDR by real-time polymerase chain reaction (PCR). A close association was found between the expression levels of FUT7 and ST3GAL4 and the amount of sLe X oligosaccharides, as well as the phenotypic variation of MDR of HL60 and HL60/ADR cells both in vitro and in vivo. Manipulation of these two genes' expression modulated the activity of phosphoinositide-3 kinase (PI3K)/Akt signaling pathway, thereby regulating the proportionally mutative expression of P-glycoprotein (P-gp) and multidrug resistance related protein 1 (MRP1), both of which are known to be involved in MDR. Blocking the PI3K/Akt pathway by its specific inhibitor LY294002 or Akt short hairpin RNA (shRNA) resulted in the reduced MDR of HL60/ADR cells. This study indicated that sLe X involved in the development of MDR of AML cells probably through FUT7 and ST3GAL4 regulating the activity of PI3K/Akt signaling pathway and the expression of P-gp and MRP1.